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�� Asbestos in CaliforniaAsbestos in California
�� Asbestos & HealthAsbestos & Health
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Asbestos Science Meetings
Asbestos Science Meetings
�� August 18th & 19August 18th & 19thth, 2004, 2004 -- FolsomFolsom
�� U.S. Environmental Protection AgencyU.S. Environmental Protection Agency 

(U.S. EPA)(U.S. EPA)
�� U.S. Geological Survey (USGS)U.S. Geological Survey (USGS)
�� California Geological Survey (CGS)California Geological Survey (CGS)
�� Agency for Toxic Substances & DiseaseAgency for Toxic Substances & Disease 

Registry (ATSDR)Registry (ATSDR)



PresentationsPresentations

�� USGS & CGS:USGS & CGS: Asbestos in CaliforniaAsbestos in California 
and El Dorado Countyand El Dorado County

�� ATSDR:ATSDR: Health Effects of AsbestosHealth Effects of Asbestos 
ExposureExposure

�� U.S. EPA:U.S. EPA: Measuring Exposure toMeasuring Exposure to 
Environmental AsbestosEnvironmental Asbestos
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�� Asbestos IntroductionAsbestos Introduction
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What is Asbestos?What is Asbestos?

�� Naturally occurring
Naturally occurring 
mineral with thin,
mineral with thin, 
separable fibers.
separable fibers.

�� ““AsbestosAsbestos”” = fibrous
= fibrous 
form of the minerals
form of the minerals

�	� Resistant to heat, fire,Resistant to heat, fire, 
and chemical &and chemical & 
biological breakdownbiological breakdown



Types of Asbestos
Types of Asbestos

Serpentine 

• 95% of commercial use 

Amphibole 

• Little commercial use 

• Fibers flexible & curved 

•Less persistent in lungs 

• Rigid spears or needles 

• More persistent in lungs 



Can a Person See ONE Asbestos
Can a Person See ONE Asbestos 
Fiber with the Naked Eye?
Fiber with the Naked Eye?

�	� Fibers areFibers are invisibleinvisible toto 
the naked eyethe naked eye

�	� Need very specialNeed very special 
microscope, not amicroscope, not a 
regular microscoperegular microscope

�	� Fibers are tiny (smallerFibers are tiny (smaller 
than a single hair)than a single hair)
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A Review of the Science

�� Asbestos in CaliforniaAsbestos in California
JohnJohn ClinkenbeardClinkenbeard

California Geological SurveyCalifornia Geological Survey
GreggGregg SwayzeSwayze, Ph.D., Ph.D.

U.S. Geological SurveyU.S. Geological Survey



What is NOA?What is NOA?
Naturally Occurring AsbestosNaturally Occurring Asbestos

�� NOA = natural geologic occurrence ofNOA = natural geologic occurrence of 
asbestosasbestos--bearing minerals/rocks:bearing minerals/rocks:

�� CalifCalif state rock (serpentine) may contain NOAstate rock (serpentine) may contain NOA

�� NOA present in many (44/58)NOA present in many (44/58) CalifCalif countiescounties

�� Asbestos fibers are released from NOAAsbestos fibers are released from NOA--
containing rock when disturbed:containing rock when disturbed:

�� Mining, ConstructionMining, Construction



NOA Occurrence in CaliforniaNOA Occurrence in California

�� Foothills & FaultsFoothills & Faults
�� Sierra Nevada foothillsSierra Nevada foothills
�	� Western El Dorado CountyWestern El Dorado County

�	� Coastal Range foothillsCoastal Range foothills
�	� Northwest CaliforniaNorthwest California

www.conservation.ca.gov/CGS/index.htmwww.conservation.ca.gov/CGS/index.htm
http://pubs.usgs.gov/of/2004/1304http://pubs.usgs.gov/of/2004/1304

http://pubs.usgs.gov/of/2004/1304


Types of Asbestos FibersTypes of Asbestos Fibers

�� SerpentineSerpentine
�� Chrysotile *Chrysotile *

�� AmphibolesAmphiboles
�� ActinoliteActinolite **
�� TremoliteTremolite **
�� AnthophylliteAnthophyllite
�� CrocidoliteCrocidolite
�� AmositeAmosite

* Common types in* Common types in
California NOACalifornia NOA



Potential Problem with NOAPotential Problem with NOA

�	� NOT A PROBLEMNOT A PROBLEM:: If NOA left alone and notIf NOA left alone and not 
disturbed and there is minimal release of fibersdisturbed and there is minimal release of fibers

�	� POSSIBLE PROBLEMPOSSIBLE PROBLEM:: If human activity causes
If human activity causes 
release of asbestos fibers in the air
release of asbestos fibers in the air
�� Commercial ActivitiesCommercial Activities -- mining, construction
mining, construction
�� Personal ActivitiesPersonal Activities -- sports, gardening
sports, gardening

Once airborne, asbestos poses an exposure risk
Once airborne, asbestos poses an exposure risk 
(from both commercial and NOA sources)
(from both commercial and NOA sources)



AsbestosAsbestos -- A Review of the Science
A Review of the Science

�� Asbestos & HealthAsbestos & Health
JillJill DykenDyken, Ph.D., P.E., Ph.D., P.E.
John Wheeler, Ph.D., D.A.B.T.John Wheeler, Ph.D., D.A.B.T.

Agency for Toxic Substances &Agency for Toxic Substances &
Disease Registry (ATSDR)Disease Registry (ATSDR)



Asbestos Health Effects
Asbestos Health Effects

Result from inhaling asbestos fibers intoResult from inhaling asbestos fibers into 
the lungsthe lungs

�	� Fibers become trapped in the lungs;Fibers become trapped in the lungs;

�� Chrysotile fibers are cleared from the
Chrysotile fibers are cleared from the 
lungs faster than amphibole fibers;
lungs faster than amphibole fibers;

�	� Chrysotile fibers dissolve more readilyChrysotile fibers dissolve more readily 
in the lung.in the lung.



Asbestos Related DiseasesAsbestos Related Diseases

�� NONNON--CANCER:CANCER:
�� AsbestosisAsbestosis
�� Pleural ChangesPleural Changes

�� CANCERS:CANCERS:
�� MesotheliomaMesothelioma
�� Lung CancerLung Cancer



What is Asbestosis?
What is Asbestosis?
�	� Scarring of lungs caused by high exposure toScarring of lungs caused by high exposure to 

asbestos => difficulty in breathing;asbestos => difficulty in breathing;

�	� Smoking decreases ability to clear asbestosSmoking decreases ability to clear asbestos 
fibers from the lungs:fibers from the lungs: 

�	� Smoking may increase risk of asbestosis;Smoking may increase risk of asbestosis;

�	� A disease that progresses slowly; it takesA disease that progresses slowly; it takes 
decadesdecades to develop signs and symptoms.to develop signs and symptoms.



What are Pleural Changes?What are Pleural Changes?
�� Pleura = lining of the lungs & lung cavity;
Pleura = lining of the lungs & lung cavity;

�� Thickening & hardening of the pleura;
Thickening & hardening of the pleura;

�� Potential higher risk of cancer;
Potential higher risk of cancer;

�� Role of smokingRole of smoking –– not clear;
not clear;

�� Usually, no early symptoms;
Usually, no early symptoms;

Sometimes observe decreased lung functionSometimes observe decreased lung function



What isWhat is MesotheliomaMesothelioma??
�	� A rare cancerA rare cancer -- affects the lining ofaffects the lining of 

the lungs or lung cavity or thethe lungs or lung cavity or the lininglining 
of the abdominal cavity;of the abdominal cavity;

�	� Known asbestos exposure is primaryKnown asbestos exposure is primary 
cause ofcause of mesotheliomamesothelioma;;

�	� Most cases develop manyMost cases develop many decadesdecades
after known exposure;after known exposure;

�	� Poor prognosis.Poor prognosis.



In What Groups of People Does
In What Groups of People Does 
MesotheliomaMesothelioma Occur?
Occur?

�	� Mostly seen in workMostly seen in work--related asbestosrelated asbestos 
exposure (high asbestos levels)exposure (high asbestos levels)

�	� May be related to lower levelsMay be related to lower levels 
(environmental exposures) of asbestos(environmental exposures) of asbestos 
exposure, how much lower is stillexposure, how much lower is still uncertainuncertain



What is Lung Cancer?What is Lung Cancer?

�	� Cancer that invades and blocksCancer that invades and blocks 
the lung's air passages.the lung's air passages.

�	� Cigarette smokingCigarette smoking greatlygreatly
increases the likelihood of lungincreases the likelihood of lung 
cancer.cancer. 

�	� Lung cancer caused by smokingLung cancer caused by smoking 
oror asbestos looks the sameasbestos looks the same



AsbestosAsbestos -- A Review of the ScienceA Review of the Science

�� Measurement & Monitoring ofMeasurement & Monitoring of 
ExposureExposure
Christopher Weis, Ph.D., D.A.B.T.Christopher Weis, Ph.D., D.A.B.T.
U.S. Environmental Protection AgencyU.S. Environmental Protection Agency



Exposure Pathway Components
Exposure Pathway Components

TransportTransport 
MechanismMechanism

SourceSource airborneairborne ExposureExposure
ground waterground waterReleaseRelease direct contactdirect contact RouteRoute

MechanismMechanism etc.etc. ingestioningestion ReceptorReceptor
spill,spill, inhalationinhalation
leak,leak, dermaldermal
etc.etc.



How Can a Person Become
How Can a Person Become 
Exposed to Asbestos?
Exposed to Asbestos?

�� Fibers become airborne and canFibers become airborne and can 
be breathed into the lungs;be breathed into the lungs;

�� NotNot a problem if:a problem if:

�� AsbestosAsbestos--containing minerals in soilcontaining minerals in soil 
are left undisturbed.are left undisturbed.



Fiber Deposition in the LungFiber Deposition in the Lung

Tremolite 



What Factors Determine the Odds
What Factors Determine the Odds 
of Getting Asbestosof Getting Asbestos--Related
Related 

Disease?
Disease?
�� How much:How much: �� Smoking historySmoking history
�� concentrationconcentration ofof 

asbestos in airasbestos in air �� Size/Type ofSize/Type of 

�� How long:How long: asbestos fiberasbestos fiber

�� durationduration �� Other preOther pre-
-
�� How often:How often: existingexisting lung
lung 
�� frequencyfrequency conditions
conditions



What is the Risk of Illness fromWhat is the Risk of Illness from 
Asbestos?Asbestos?

�� People are more likely to experience healthPeople are more likely to experience health 
effects when they are exposed:effects when they are exposed:
�� toto higher concentrationshigher concentrations,, 
�� forfor longer periodslonger periods of time, and/orof time, and/or 
�� are exposed moreare exposed more oftenoften.. 

�	� Not everyoneNot everyone who is exposed will developwho is exposed will develop 
asbestosasbestos--related disease.related disease.
�	� We all have asbestos fibers in our lungsWe all have asbestos fibers in our lungs
�� Exactly how much asbestos exposure isExactly how much asbestos exposure is 

needed to cause illness is not known precisely.needed to cause illness is not known precisely.



How to Measure ExposureHow to Measure Exposure

�	� Air samplingAir sampling needed for meaningfulneeded for meaningful 
exposure assessment;exposure assessment;

�	� Must sample air duringMust sample air during dustdust--generatinggenerating 
activitiesactivities (ambient air measurements do(ambient air measurements do 
notnot reflect exposure potential);reflect exposure potential);

�	� Must measure and characterize all fiberMust measure and characterize all fiber 
sizes and fiber types.sizes and fiber types.



Exposure Assessment Summary
Exposure Assessment Summary

�� Measurements made directly from theMeasurements made directly from the 
breathing zonebreathing zone are most valuable;are most valuable;

�� Measurements from stationary monitorsMeasurements from stationary monitors 
dodo notnot provide reliable estimates ofprovide reliable estimates of 
human inhalation exposure;human inhalation exposure;

�� DustDust and/orand/or soilsoil measurements aremeasurements are 
extremely difficultextremely difficult to convert toto convert to 
estimation of exposure.estimation of exposure.



AsbestosAsbestos -- A Review of the ScienceA Review of the Science

�� U.S. EPAU.S. EPA’’s concern re: El Dorados concern re: El Dorado



U.S. EPAU.S. EPA’’s Concerns Concern -- El DoradoEl Dorado

�� DustDust--generatinggenerating 
activitiesactivities byby 
childrenchildren thatthat 
create acreate a ““personalpersonal 
dust clouddust cloud””

�� ““Pig PenPig Pen”” effecteffect



Why is U.S. EPA Concerned?
Why is U.S. EPA Concerned?
�	� Asbestos is a Known Human Carcinogen that alsoAsbestos is a Known Human Carcinogen that also 

causes serious noncauses serious non--cancer disease;cancer disease;

�	� Children are at higher risk;Children are at higher risk;

�	� Much of El Dorado asbestos is amphibole typeMuch of El Dorado asbestos is amphibole type 
(more potent form;(more potent form; chrysotilechrysotile also toxic);also toxic);

�	� Air testing at Oak Ridge H.S. showed elevatedAir testing at Oak Ridge H.S. showed elevated 
exposure potential at sports venues (now clean).exposure potential at sports venues (now clean).

Does the same potential exist at otherDoes the same potential exist at other 
places where children play in El Dorado?
places where children play in El Dorado?



What is U.S. EPA Proposing?
What is U.S. EPA Proposing?

�� ActivityActivity--based measurement ofbased measurement of 
airborne asbestos exposure;airborne asbestos exposure;

�� Test areas where children engageTest areas where children engage 
in dustin dust--generating activitiesgenerating activities
�� schoolsschools
�� playgroundsplaygrounds
�� sporting venuessporting venues



SummarySummary -- EPA Concerns
EPA Concerns
�� What we know:What we know:
�� NOA is present in El Dorado HillsNOA is present in El Dorado Hills
�� Amphiboles are presentAmphiboles are present
�� Elevated asbestos exposure potentialElevated asbestos exposure potential 

existed at ORHS (now cleaned up)existed at ORHS (now cleaned up)
�� What we DONWhat we DON’’T know:T know:
�� Potential for elevated exposure at otherPotential for elevated exposure at other 

schools, playgrounds and sports venues?schools, playgrounds and sports venues?



Take Home Concepts
Take Home Concepts

�� Asbestos is a risk when airborne;
Asbestos is a risk when airborne;
�� Amphiboles are more toxic than
Amphiboles are more toxic than 

chrysotilechrysotile;;
�� Children are at higher risk than adults;Children are at higher risk than adults;
�� Dusty activities create higher exposures;Dusty activities create higher exposures;
�� Dust suppression can limit exposure.Dust suppression can limit exposure.



Questions
Questions



What can you do now?
What can you do now?
Limit Exposure
Limit Exposure

�� Stay on pavement; avoid mud and exposed soilStay on pavement; avoid mud and exposed soil 
�� Wipe shoes before coming insideWipe shoes before coming inside
�� Immediately clean up mud and soil trackedImmediately clean up mud and soil tracked 

indoorsindoors
�� WetWet--mop and wetmop and wet--wipe surfaces and dispose ofwipe surfaces and dispose of 

the water down the drainthe water down the drain
�� Avoid dryAvoid dry--sweeping, indoors and outsweeping, indoors and out
�� SteamSteam--clean carpets if you believe they mightclean carpets if you believe they might 

hold asbestoshold asbestos--contaminated dustcontaminated dust
�� Replace carpets with hard surfaces if possibleReplace carpets with hard surfaces if possible
�� Avoid smoking tobaccoAvoid smoking tobacco



What should I do to reduce my risk
What should I do to reduce my risk 
from asbestos exposure?
from asbestos exposure?
THE KEY: PREVENTION
THE KEY: PREVENTION

�� Minimize / avoid further exposure
Minimize / avoid further exposure 
to any form of asbestos
to any form of asbestos 

�� STOP smoking / AVOID secondSTOP smoking / AVOID second-
-
hand smoke
hand smoke 

�� Get regular medical careGet regular medical care



When is Asbestos a Concern in the
When is Asbestos a Concern in the 
Environment?
Environment?

�� Exposure concernExposure concern:: 
�� When fibers become airborneWhen fibers become airborne
�� Risk of breathing in fibersRisk of breathing in fibers
�� Continued exposure increases the amount ofContinued exposure increases the amount of 

fibers that remain in the lungfibers that remain in the lung

�� No immediate exposure concernNo immediate exposure concern:: 
�� When left undisturbed or encased in buildingWhen left undisturbed or encased in building 

materials (tiles, insulation) or behind barriersmaterials (tiles, insulation) or behind barriers
�� Not able to breath in fibersNot able to breath in fibers


